ABSTRACT. Objective. Children with osteogenesis imperfecta (OI) must participate in therapy to achieve motor performance objectives. Their behavioral style may influence motor performance. For this reason, the temperament of children with types III or IV OI was assessed prospectively to 1) compare their temperament with that of nondisabled children, 2) investigate the relationship between temperament and gross motor performance, and 3) examine relationships among temperament, parental overprotection and coping, physical activity, muscle strength, and motor performance.
C hildren with osteogenesis imperfecta (OI) are an engaging group of youngsters who interact well with other children as well as with adults. Despite relatively severe physical impairments and body segmental disproportion, they seem to be socially adept from a young age. It is uncertain whether this is attributable to advanced social skill or because the small stature typical of children with OI makes the child appear more capable socially than is actually the case. We felt that studying the temperament of children with OI would provide insight into the style of interaction that many of these children display, and could help us develop more effective rehabilitation strategies. We decided to begin by determining whether the temperamental attributes of children with OI vary from those of children their age without disability.
Participation in structured intervention programs can be effective for improving the gross motor performance of children with OI and their ability to function more independently. However, the ability of the child to focus on therapeutic tasks and form a working partnership with family and members of the health care team may depend heavily on dimensions of the child's temperament such as adaptability, activity, distractibility, and approach/withdrawal. We wished to investigate the relationship between domains of temperament and physical performance to examine pathways for achieving optimal gains within a rehabilitation plan.
Many parents are closely involved in most aspects of their young children's lives, and children with OI often require additional assistance from parents to complete everyday tasks of mobility, grooming, and therapy interventions. Moreover, the child's fragility and parental attitudes toward fractures or treatment interventions may influence their interactions such that a child's movement experiences may be limited or enhanced by these interactions. Because parenting factors may play a role in the physical performance of children, we wished to determine if parental overprotection and parent coping are related to the motor performance of their children with OI.
This study was designed to assess 9 dimensions of temperament for children with type III or IV OI for the following purposes: 1) to compare the temperament of children with OI with that of nondisabled children; 2) to evaluate the relationship of temperament to physical performance; and 3) to determine if temperament and/or physical performance are linked to additional factors such as parental overprotection and coping, and the child's level of independence, physical activity, strength, and severity of the disorder.
OI
OI is a heritable disorder of collagen synthesis resulting from a mutation in the COL1A1 or COL1A2 genes. In the mildest form of OI, Sillence type I, the collagen gene mutation causes premature termination of synthesis of ␣1(I) chains, resulting in a quantitative decrease in collagen molecules. 1 The mutations are qualitative in the remaining Sillence types, II, III, and IV. The majority are point mutations in which the replacement of a glycine residue with a different amino acid subsequently hinders the folding of collagen molecules. 2 Single exon splicing defects, large deletions, insertions, and retained introns have also been described in types II, III, and IV, 3 resulting in qualitatively abnormal collagen molecules that may also be associated with a decrease in the amount of secreted collagen. 4 Wide phenotypic variation exists. Individuals with OI can manifest the following impairments at varied levels of severity: osteopenia, fracture and/or deformation of bone, weak muscles, joint laxity, segmental asymmetry and disproportion, and short stature. Although some children need no assistive gait devices, limitations associated with ambulation are common, and powered mobility may be required to achieve independent locomotion. Genotypic variation is an important contributor to disease severity, because heterogeneity in functional outcomes (such as ambulatory status) is apparent within subgroups of children with OI. However, some children with severe disease perform much better than would be expected on the basis of their structural limitations, and others with mild disease appear to perform well below their potential capability. It is likely that multiple factors, including the child's temperament, parental influences, and biological severity, may interact to promote or constrain observable motor performance. We chose to examine a subset of these relationships described in Fig 1. 
Temperament
In the early 1950s, psychiatrists Thomas and Chess 5 proposed that intrinsic characteristics of a child's behavior influence the manner in which that child interacts with the environment. They chose the term temperament to represent behavioral style, or the manner of action, as opposed to the content or motivation of an action. Nine categories of temperament were identified: activity level (referring to general motion), first reaction (approach versus withdrawal), adaptability, threshold (of response to environmental stimuli), intensity of reaction, quality of mood, distractibility, persistence, and rhythmicity (regularity of bodily functions such as sleep, hunger, and bowel movements, and predictability of social behavior). 6 Twin studies support a genetic basis of temperament, 7, 8 and longitudinal studies have demonstrated consistency in temperament from birth through early adulthood, especially after 2 years of age. 9 -14 Thomas and Chess originally interviewed parents as a means of assessing child temperament; other researchers have observed children in a laboratory or home setting to characterize behavioral style. Most studies, however, use parent-report questionnaires 
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TEMPERAMENT IN CHILDREN WITH OSTEOGENESIS IMPERFECTA by guest on November 8, 2016 Downloaded from to measure temperament. A great benefit of parentreport measures is that they allow for responses based on a wealth of interaction in what is likely to be the child's most natural environment. Several investigators have examined the relationship between observer and maternal reports of temperament in infants between the ages of 3 and 24 months, and all report significant correlations. [15] [16] [17] [18] A child's behavioral style, apparently present at birth and consistent throughout childhood, influences interaction with friends, family, and health care providers. For that reason, it has been suggested that temperament plays a major role in the adjustment of children with disabilities. 19, 20 Initially studies focused on the relationship between temperament and the psychological and social function of children with disabilities. Many investigators also chose to examine parent or family characteristics as they relate to a child's maladaptive behavior. For example, Lavigne and colleagues 21 studied the relationship of child temperament and coping ability, as well as family cohesiveness and organization, to psychological problems in children with myelomeningocele. They reported that "difficult temperament" and distractibility were associated with nearly half of the variance in internalizing behavior problems (such as phobias, somatic complaints, and obsessive/compulsive symptoms). Family cohesiveness was also correlated with behavior problems.
More recent research has been directed to understanding temperament as a factor in outcomes other than problem behaviors. Such studies, which are limited in number, have focused on temperament and other child characteristics, with less emphasis on parent and family variables. Two studies correlated temperament and glycemic control in children with type I diabetes. In 1988, using the Behavioral Style Questionnaire 22 and Middle Childhood Temperament Questionnaire, 23 Rovet and Ehrlich 24 reported that activity, rhythmicity, intensity of reaction, distractibility, and quality of mood accounted for 42% of the variance in glycosylated hemoglobin in children 6 to 13 years of age. Garrison and colleagues 25 employed the Dimensions of Temperament Scale 26 and reported that a child's activity, rhythmicity, and attention span were related to a subjective measure of the child's compliance with the diabetes regimen, while maternal factors predicted 90% of the variance in glycosylated hemoglobin. More recently Arnold et al 27 investigated the relationship of temperament and frontal lobe, motor, and cognitive function to phenylalanine levels in children with phenylketonuria. Using the Toddler Temperament Scale 28 and Behavioral Style Questionnaire, 22 they reported that difficult behavior is associated with higher current and average phenylalanine levels. Johnson and colleagues 29 used the Early Infancy Temperament Questionnaire 30 and the Infant Temperament Questionnaire 31 to measure temperament in infants with bronchopulmonary dysplasia. Medical treatments, dietary intake, and feeding problems were also assessed for the purpose of identifying risk factors for growth failure. They reported that difficult temperament was not significantly correlated with growth failure after the infants were discharged from the hospital.
Parental Overprotection and Vulnerable Children
In 1964 Green and Solnit 32 described the "vulnerable" child as one whose parents expect the child to die prematurely and who later demonstrates behavioral or developmental problems. They concluded that maternal resentment, guilt, and fear may lead to a sense of doom, failure, and a reluctance to face new challenges. Such emotions may promote avoidance of new situations and developmental delay. Furthermore, Green and Solnit proposed that the child may sense the parents' concern and subsequently develop a distorted self-image. The concept of vulnerability has since been expanded to include a broader grouping of children including those with chronic disease, premature birth, or gestational complications. [33] [34] [35] Wright and colleagues 36 also describe a "vulnerable child/overprotective parents" syndrome. They explain that children who are perceived as physically vulnerable by their parents receive less than adequate stimulation and encouragement to attain their maximal physical and emotional capabilities. Thomasgard 37 defines parent overprotection as "an excessive and developmentally inappropriate level of parental protectiveness" and suggests that overprotection may influence competence in activities independent of parental involvement (such as academic performance), self-esteem, and social acceptance. Parental overprotection and perceived vulnerability have been shown to be significantly, though weakly, correlated. 34, 35 Although most assessments for perceived vulnerability and parental overprotection have been designed for use with parents of children who are not actually at increased risk for illness or injury, the Vulnerable Child/Overprotecting Parent Scale (VCOPS) was developed specifically for the purpose of quantifying overprotectection by parents of children who are physically vulnerable. 36 Children with OI are appropriately classified as physically vulnerable due to their increased risk of bone fracture. Because parental overprotection might result in restricted opportunity for physical activity and developmental progress, we decided to examine the relationship between parental overprotection and physical performance in children with OI.
Thus, this study was designed to address these three questions: 1) How does the temperament of children with OI and disability compare to that of their nondisabled peers? 2) For children with OI, is there a relationship between temperament and measures of motor performance? 3) For children with OI, are there relationships among parental overprotection, parent-reported hassles, clinical severity, temperament, and physical performance?
METHODS

Participants
A convenience sample of 35 children (20 girls, 15 boys) ages 1 to 12 years (mean ϭ 7.44, median ϭ 8.21) with OI type III (n ϭ 18) or IV (n ϭ 17) was recruited from an established cohort of OI patients enrolled in an ongoing protocol at the National Institutes of Health. Children are seen at 3-, 4-, 6-, or 12-month intervals depending on their age, and in which arm of the protocol they are enrolled. One infant (20 months old) has idiopathic thrombocytopenic purpura in addition to OI. There were no other significant comorbidities. Mothers of children were asked to complete the age-appropriate Carey Temperament Scale and the VCOPS parent report measures. Among the 34 mothers (1 mother had 2 children in the study), 1 is a stepmother who had lived with the child and her father for 2 years (biological mother deceased), and 1 has legally adopted her child (involved with child's care since the first year of life). Questionnaires were administered by the first author, and completed by mothers during a visit to the National Institutes of Health, through the mail, or by phone. In each case the Carey Temperament Scale was completed first, before the mother was presented with the VCOPS. The temperament and parenting questionnaires were completed in conjunction with a clinic visit in most cases, and clinical data were collected at the same time. In some cases, data were used from assessments completed on the previous visit (independence in self-care-Childhood Health Assessment Questionnaire [CHAQ]) and Parent Daily Hassles Scale [PDH]-are completed once each year).
Measures
Carey Temperament Scales (n ϭ 35)
The Carey Temperament Scales are a series of 5 parent-report questionnaires used to assess the 9 dimensions of temperament in infants and children up to age 12 years. 22 The 3 questionnaires spanning ages 1 through 12 years were used for the present study. Each questionnaire includes ϳ100 statements. The parent is asked to rate, on a 6-point scale, how frequently the child behaves in the manner described. For scoring, the items are separated into the 9 domains of temperament. Within each domain, each item is multiplied by a factor that depends on the parent's response. The sum of the products is totalled within each domain and then divided by the number of questions answered within the subscale. This average then becomes the category score for the temperament domain. Every child receives a category score for each of the 9 domains.
Brief Assessment of Motor Function (BAMF) (n ϭ 35)
The BAMF was used to assess gross motor function. 38, 39 This hierarchical scale is independent of age and designed for rapid description of the observable motor behaviors leading to independent bipedal locomotion. The Gross Motor Scale ranges from 0 (lifts head Ͻ45 degrees) to 10 (runs). Interrater reliability is intraclass correlation (1, 1) ϭ .996, intrarater reliability is intraclass correlation (3, 1) ϭ 1.00. Concurrent validity exists with gait parameters (r ϭ .68-.71; P Ͻ .0001), lower extremity manual muscle testing (r ϭ .74; P Ͻ .0001) and the Gross Motor Scale of the Peabody Developmental Motor Scales (r ϭ .95; P Ͻ .0001).
VCOPS (n ϭ 35)
The VCOPS is a 28-item questionnaire on which parents rate, using a 6-point scale, the validity of statements concerning the parent's interaction with their child. 36 VCOPS items were selected from a pool of 301 items by physicians, psychologists, and child development specialists based on parent responses and stepwise multiple regression. Twenty-eight questions were found to provide maximum predictive efficiency of the parents' developmental stimulation tendencies. Test-retest reliability coefficients (with 2 different groups of subjects) were .74 and .77. Cronbach's ␣ was .84, and the validity coefficient (based on health professional and day care work ratings) was .97.
CHAQ (n ϭ 27)
The CHAQ is completed by a parent who evaluates the child's level of independence in self-care activities. 40 A higher CHAQ score indicates the child requires more assistance in self-care.
PDH (n ϭ 27)
The 41 Higher scores indicate that the parents perceive that stresses occur more often (frequency scale) or are more intense (intensity scale).
Biological Severity and Clinical Mediators (n ϭ 27)
Physicians involved in this study have extensive experience treating children with OI, and collaborated to enumerate those biological factors which appear to be linked to the severity of the disease. These measures of severity are: history of pulmonary infection requiring hospitalization and/or intravenous antibiotics, history of congestive heart failure, substantial radiographic inhomogenity in the epiphyseal bone, radiographic inhomogenity in the metaphyseal bone, and tubular bones on radiograph. Each factor was rated in a dichotomous fashion (1 ϭ present, 0 ϭ absent) for each child for whom data were available for all factors. The sum of the factors was used to create a total score for biological severity for each child.
As with biological severity, clinical conditions that could influence physical performance, and whose presence was likely related to activity, chance events, and other exposure, were identified. The mediators selected were number of lower extremity long bones bowed Ͼ30°on radiograph, number of documented fractures within the past 12 months, and number of surgeries in the past 12 months. These 3 clinical mediators were scored in the same dichotomous fashion described above, then summed with the biological severity score to produce a Summed Severity Score for those children for whom data were available on all factors described above.
Relative Body Proportions (n ϭ 25)
Measurements of head circumference and chest circumference relative to total body length were included as potential influences on physical performance outcomes. Ratios of head and chest circumference to body length (using longer leg) were used to obtain relative measures. 42 
Manual Muscle Testing (Kendall
10-Point System; n ϭ 20)
Manual muscle testing was used for evaluation of selected muscle groups for all children seen in the clinic who did not have a lower extremity fracture at the time of the visit. The score used for our analysis is the sum of the right and left hip abductors and extensors (maximum score ϭ 40).
Pediatric Activity Record (PAR) (n ϭ 16)
The PAR is a record of the amount of upright activity that the child performs at home during typical days (2 weekdays and 2 weekend days). 43 Completed by a caregiver or an adolescent patient every 6 months, the PAR includes the types of activity and the body position in which they occur, recorded daily. For this study, only the hours between wake-up and bedtime were included, and the score was calculated as the time spent upright in standing or walking as a fraction of the total time reported. A higher PAR score represents a greater percentage of time spent upright in standing or walking. The most recent PAR data within the past year were used for each child.
Data Analyses
For comparison of the temperament of children with OI with their nondisabled peers, scores for each temperament domain for each child were converted to z scores (using published norms for each age group) and analyzed using a 1-sample normal test. This was done to determine if the mean of the OI group was significantly different from zero. Bonferroni corrections were then used for multiple comparisons because we considered 9 separate, but closely related, domains.
Spearman correlations were used to identify the presence or absence of statistically significant relationships among the variables in relation to the domains of temperament or motor performance. Once significant relationships were identified, forward selection multiple regression was performed to determine the relative weights of factors contributing to motor performance, and
e156
TEMPERAMENT IN CHILDREN WITH OSTEOGENESIS IMPERFECTA by guest on November 8, 2016 Downloaded from to identify predictors for criterion variables activity associated with temperament, and motor performance.
RESULTS
Children with OI were comparable to their nondisabled peers in all domains of temperament except one: activity. They were significantly less active than their peers without OI (Bonferroni adjusted P ϭ .001). Descriptive statistics for the temperament domains and comparison measures are summarized in Table 1 and illustrated in Fig 2. Three domains of temperament correlated significantly with gross motor performance (BAMF): persistence (r ϭ Ϫ.48; P ϭ .003), activity (r ϭ .40; P ϭ .02), and approach (r ϭ Ϫ.34; P ϭ .05). Thus, higher gross motor function linked to greater persistence, higher activity, and to approach rather than avoidant behaviors. Motor performance also correlated significantly with the ratio of chest circumference to body length (r ϭ Ϫ.78; P ϭ .0001), the ratio of head circumference to length (r ϭ Ϫ.73; P ϭ .0001), daily upright activities (PAR) (r ϭ .76; P ϭ .0007), and the Summed Severity Score (r ϭ Ϫ.60; P ϭ .001). Muscle strength values were also significantly related to BAMF scores (r ϭ .76; P ϭ .0001), but were not included in the stepwise regression model as data for the 2 muscle groups selected, hip abductors and extensors, were available for only 20 of the participants. Using these several parameters, individually significantly correlated with BAMF, in a forward selection multiple regression model resulted in 2 parameters included in the model: chest circumference to body length ratio (R 2 ϭ .59; F ϭ 31.8; P ϭ .0001) and Summed Severity Score (incremental R 2 ϭ .07; F ϭ 4.65; P ϭ .04) predicted 66% of the variance for BAMF.
The activity domain correlated significantly with 3 other domains of temperament: mood (r ϭ .47; P ϭ .004), adaptability (r ϭ .46; P ϭ .005), and intensity (r ϭ .40; P ϭ .02) ( Table 2 ). The format of the Carey Scales is such that higher activity levels correlate with more negative mood, less adaptability, and more intensity. Following forward selection multiple regression, mood was the only predictor of the temperament activity domain (R 2 ϭ .20; F ϭ 6.67; P ϭ .016). Significant negative correlations were identified between activity and the ratio of head circumference to body length (r ϭ Ϫ.45; P ϭ .02) and number of fractures in the preceding 12 months (r ϭ Ϫ.35; P ϭ .05).
Independence in self-care (CHAQ) was inversely related to motor performance (BAMF) (r ϭ Ϫ.84; P ϭ .0001) and the temperament domain of activity (r ϭ Ϫ.45; P ϭ .02). Other variables significantly correlated with the CHAQ were persistence (r ϭ .40; P ϭ .04), head-to-length ratio (r ϭ .82; P ϭ .0001), chestto-length ratio (r ϭ .81; P ϭ .0001), strength of hip abductors and extensors (r ϭ Ϫ.60; P ϭ .005), and the Summed Severity Score (r ϭ .59; P ϭ .002).
Parent coping assessed with the PDH correlated significantly with several domains of temperament. Frequency of parent daily hassles linked with children's mood (r ϭ .56; P ϭ .003), persistence (r ϭ .54; P ϭ .004), adaptability (r ϭ .47; P ϭ .01), and predictability (r ϭ .44; P ϭ .02). Intensity of parent daily hassles was associated with mood (r ϭ .48; P ϭ .01), persistence (r ϭ .47; P ϭ .01), and predictability (r ϭ .44; P ϭ .02). Higher frequency and intensity of hassles reported by parents were associated with child traits of negative mood, more intensity, less adaptability, and less predictability. Following forward selection multiple regression, mood predicted both the frequency (R 2 ϭ .38; F ϭ 15.23; P ϭ .0006) and the intensity (R 2 ϭ .24; F ϭ 8.08; P ϭ .009) of parents' daily hassles.
No significant relationships were identified between parental overprotection/child vulnerability (VCOPS) and any domains of temperament or physical performance. 
DISCUSSION
Our data suggest that, with the exception of hypoactivity, the temperament of children with types III and IV OI does not differ from that of their nondisabled peers. Gross motor performance (BAMF) was found to be related to 3 domains of temperament: persistence, activity, and approach (versus avoidance); however, the ratio of chest circumference to body length and the Summed Severity Score predict 66% of the variance for criterion variable BAMF. No relationships could be identified between parental overprotection, children's temperament, and motor performance. In contrast, parental coping ability, described by parents in terms of both frequency and intensity of daily hassles, correlated significantly with children's mood, persistence, and predictability.
The temperament of children with types III and IV OI differs from age-based norms only in the activity domain. It is not surprising to find that this cohort of children with OI, a musculoskeletal disorder, displays less activity when compared with nondisabled peers. The critical question is which factors contribute to hypoactivity, especially because motor skill Significant Relationships for Activity (Temperament), Physical Performance, and Parent Coping performance (BAMF) is significantly related to temperamental activity (r ϭ .40; P ϭ .02). It is important to emphasize that the activity associated with temperament and gross motor skill are not the same. Although some of the Carey questionnaire items that rate activity inquire about motor skills that children may have achieved, most questions are targeted to the intensity or vigor of nonpurposeful physical motion. Thus, the hypoactivity cannot be attributed solely to a delay in motor performance. One would not expect physical impairments in children with OI to interfere with the expression of overall motor restlessness, however, in this population, activity may be influenced by biological determinants of disease, and/or learned behaviors. Studies of nondisabled children have shown that temperamental attributes tend to stabilize after the first 2 years of life. It is possible that early life experiences influence the child's expression of the activity domain of temperament. Perhaps children with OI learn very early that physical activity can lead to fractures and pain, and, as a consequence, they minimize activity. Temperamental activity does correlate significantly with the number of fractures in the previous 12 months (r ϭ Ϫ35; P ϭ .05). Multiple experiences in plaster after fractures and surgical procedures, which reinforce static behavior and limit spontaneous activity for long periods, may also contribute to generally lower activity levels.
The ratio of children's head circumference to body length was inversely associated with activity (r ϭ Ϫ.45; P ϭ .02) as well as motor performance (r ϭ Ϫ.73; P ϭ .001). This suggests that a disproportionately large head may contribute to a decrease in generalized activity, and also limit opportunities for motor skill practice and improvement. Infants with moderate to severe OI typically have heads that are dysproportional to their total length, and it is possible that relatively large head size in the early years is one of the factors that contributes to hypoactivity. Interestingly, chest circumference relative to body length does not significantly correlate with hypoactivity, although it is inversely related to motor performance (r ϭ Ϫ78; P ϭ .001). Perhaps chest proportions in infants and young children with OI are not as atypical as they are in older children, and relative chest size, compared with head size, is less of a barrier to movement in infants and younger children.
Three among 9 domains of temperament were significantly and positively associated with motor performance (BAMF): persistence, approach, and activity. It is easily understood that persistence could engender improved motor function. This may be especially relevant for individuals with OI who deliberately work to achieve, then repeatedly reachieve, motor capabilities in a cyclic manner following fracture or surgery. Also, it is not surprising that children who display approach behaviors toward others, as opposed to avoidance, would be more successful interacting with health care professionals who can help them improve their motor function. Children with higher activity levels were also those found to have better motor skills. Possibly fidgety infants or children with high energy levels are more likely to interact with their surroundings, and, while doing so, expand and improve their motor capabilities. However, although activity and motor performance are positively associated, each, as noted above, has negative associations with biological and clinical factors (Table 3) .
We identified significant inverse relationships between motor performance and the sum of clinical and biological severity factors. Impairments such as muscle weakness and decreased long bone growth, which are intrinsic to the disorder, clearly influence physical performance and may be so restricting that, even with therapeutic intervention, the child cannot surmount the physical obstacles to higher motor performance without compensatory devices. Manifestations of disease may affect the level of gross motor function that can be achieved by a child with OI, and the limit on performance increases with more severe disease. Notably, clinical and biological severity factors did not correlate significantly with any of the domains of temperament, suggesting that these factors may have a stronger influence on motor activities requiring strength and alignment, although both activity and motor skill were negatively associated with head to body length ratios. Children's independence in their daily activities (CHAQ) correlated with higher motor performance (Table 3) , but demonstrated no significant relationship to temperament. Temperamental activity did not correlate with our measures of upright activity (PAR), biological severity factors, clinical mediators, maternal impression of activity, or the ratio of chest circumference to body length. However, the BAMF, CHAQ, and PAR were strongly related to each other, and inversely related to ratios of head and chest to body length, and severity factors and clinical mediators. Motor skill is clearly essential for upright positions supporting some self-care activities, and physical constraints appear more influential in the attainment of independence in these activities than temperamental factors.
Parents' reports of both the frequency and intensity of daily hassles were significantly related to several temperament domains: mood, activity, persistence and predictability (Table 3 ). In contrast, we found no significant relationships between parents' reported hassles and measures of physical performance, or disease severity. It was not unexpected to find that certain qualities of a child's behavior, such as generally negative mood and high intensity of expression, would influence the parents' perception of hassles. It is surprising, however, that the severity of the child's disease and motor performance were not significantly related to this measure of parental coping. It appears that the child's behavioral style has a greater influence on parents' perception of stresses than do disease-related variables.
As temperament has been shown to correlate with physical performance outcomes as well as parents' reports of daily hassles, it is important to consider the influence a child's temperament may have on interaction with others. Children with OI often need help from parents and therapists to complete daily activities and expand their motor capabilities. Because specific temperamental attributes, such as mood and intensity, are associated with increased parental hassles, it is not unreasonable that this may generalize to health care providers. Positive or negative aspects of the child's temperament may shape the provider's assessment of the child and, in turn, influence the energy or enthusiasm that individual brings to the relationship. Thus, it is important for the provider to recognize the child's behavioral style, and its implications for the child's interactions not only with parents, but also with members of the health care team.
CONCLUSION
Our objectives were to determine whether children with OI differ from their nondisabled peers with respect to temperament and if specific domains of temperament are related to motor performance. The data suggest that children with OI differ only to the extent that they are relatively hypoactive, and the temperament domains of activity, persistence, and first reaction (approach/withdrawal) may be particularly important for promoting motor achievement.
Logically, a child who is persistent and displays approach behaviors toward unfamiliar persons (such as physicians and therapists) might more easily accept interactions and benefit from therapeutic interventions. To allow all children the opportunity for optimal benefit, particular attention should be paid to maximizing these traits. This study supports the recommendation that considering all aspects of a child's temperamental style in the development of a rehabilitation plan may enhance the child's ability to benefit from interventions to improve motor skill and functional independence.
